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REMARKS 

Claims J -33 are pending in the application. No new matter has been added by way of 
amendment. As requested by the Examiner, the claims have been amended to incorporate 
reference to particular SBQ ID NOs to specifically define the first and second nucleotide 
sequences of the claims. As requested by the Examiner, Applicants are submitting herewith 
copies of an alignment or second nucleotide sequences of the claims (SEQ ID NO:l 2 vs. SEQ iD 
NO:14) showing 41% sequence identity between the sequences and copies of an alignment of 
first nucleotide sequences of the claims (SBQ ID NO:16 va. SEQ ID NO:2B) showing 74% 
sequence identity between the sequences, Reexamination and reconsideration of the claims are 
respectfully requested. 

The Invention 

The invention relates to compositions and methods for detoxification or degradation of 
ftmomsin or API. Hie enzymes and nucleotide sequences of the present invention provide a 
means for continued eataboiisin of the fumonisin-degradation products obtained by degradation 
with other enzymes, such as, for example, previously-described carboxylesterasc and amine 
oxidase enzymes. 

As suggested by the Examiner, Applicants have amended the claims so as to define all 
the nucleotide sequences of the claims in relation to particular sequences disclosed in the 
specification as SEQ ID NOs. However, Applicants reiterate that they believe that the claims as 
previously submitted described the invention so as to meet the enablement and written 
description requirements. The invention involves the use of the novel secondary nucleotide 
sequences in conjunction with enzymes having furoonisin esterase activity ot amine oxidase 
activity such as those previously described and cited in the specification. Because the enzymes 
having fumonisin esterase activity or amine oxidase activity were previously described and 
known in the art, Applicants believe that the description of those sequences as previously 
claimed met the written description requirement. See, &g. t Amgen, Inc. v. Hoechsi Marion 
Ro\md f lU¥M 1313,65 USPQ2d 1385 (Fed. Cir. 2003) (noting that the written description 
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requirement may be satisfied if the disclosed function is sufficiently correlated to a particular 
structure known in the art). 

Nevertheless, in order to advance prosecution, Applicants have amended the claims as 
suggested by the Examiner. Applicants therefore respectfully submit that the claims meet the 
requirements for patentability and should be allowed. 

Consideration Of Previously Submitted Information Disclosure Statement 

Tt is noted that initialed copies of the PTO Forms 1449 that were submitted with 
Applicants' Information Disclosure Statement filed June 1 5, 2001 and December 11, 2002 have 

not been returned to Applicants' representative. ACCORDINGLY, IT IS 
RESPECTFULLY REQUESTED THAT AN INITIALED COPY OF THESE 
FORMS 1449 BE FORWARDED TO THE UNDERSIGNED WITH THE 
NEXT COMMUNICATION FROM THE PTO. In order to facilitate review of the 
references by the Examiner, copies of the Information Disclosure Statement and the Forms 1449 
pre attached hereto. Applicants note that the IDS of June 15, 2001 has been included in mailings 
to the PTO three times. Copies of the cited references were provided at the time of filling the 
original Information Disclosure Statement, and, therefore, no additional copies of the references 
arc submitted herewith. Applicants will be pjcasod to provide additional copies of the references 
upon the Examiner's request if it proves difficult to locate the original references. 

CONCLUSION 

In view of the above amendments and remarks^ Applicants respectfully submit tliat this 
application is now in condition for allowance. Early notice to this effect is solicited. 

If in the opinion of the Examiner, a telephone conference would expedite the prosecution 
of the subject Application, the Examiner is invited to coll the undersigned. 

It is not believed that extensions of time or fees for net addition of claims are required, 
beyond those, which may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time pre necessary to allow consideration of 
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this paper, such extensions are hereby petitioned undeT 37 CFR § 1.1 36(a), and any fee required 
therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No. 16-0605, 
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ALSTON & BllU> LLP 

Bonk of America Plaza 

101 South Tryon Street, Suite 4000 

Charlotte, NC 28280-4000 

Tel Raleigh Office (919) B62-2200 

Fax Raleigh Office (91 9) 862-22G0 



T hcTeby certify that this paper is being facsimilt: transmitted to Die US Patent and Trademark Office at facatoulc 
number (703) 746-5249 on the dale shown befow. 
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Gap Results 



GAP Of: SEQ ID NO J1A Check; 5139 from: 1 tO; 1800 
toj peg id 12 check : 79 from; 1 to ! 1936 

Symbol comparison table: nwe3.^dria.. i efl)E compcheelc: 8760 

Gap Weight: 5Q Average Match; 10,000 

Length Weight: 3 Average Mismatch: 0.000 

Quality; 6541 length: I960 

Ratio: 3.634 Gaps: 10 

Percent SimUairity 40. 54}' [Percent? :Idor>tity : : 40i*4X 

Match display thresholds for the alignment (s) ; 

| = IDENTITY 
: = 5 
. = 1 

SEp_ID_NO__14 x Beg id 15 May 6, 2003 15:05 



1 GCGQATCCGTTTTTTTTTTTTTTTTTCCTAAQTTCOACTACCCACTTGCT 50 
* 

4 AGTGGATCATTGCATTQGCTGO CGGACTOGCGCCCCGATAGTCGTTGCGA 53 

III II II I II III I 

51 AGTCTCACAGTAQCTCCAAGGGTATAAGTTCGACTCGAAGCTGCATCTCT 100 

■ 

54 TGGTCGCGAGAATAAGCGTGCGAAGTGGGAQQATQTOAAQATOQGGGCCA 103 

. 1 1 I II I Ml I M II 

3. 0 X GCGTGAAACATGGCAATAGTTTTTGTAGACAGATCCATCAACCGAGTACA 15 0 

104 GGAaTATGTGTGCaaaACCGTTCGGACGCTTCTGCATTGGCTTGGCTTCA 153 

H II I ! I I II II I I I I 

151 CGATGCCGTCAAGGTACATTCTCTCTTGGCTCCTCACCTGCTTTTTGQGG 2 00 

154 TCGGTTGCCGTGACTCTAGGGGGAGCCTCCGCCGCCGQCQCGGCAACCGC 203 

M I I I I I II I II l| I I || 

201 ATTQCTTTTaaCTCACGATGCGGGTCGTCTGCTCCTACTO^rCAAGATTGA 250 

204 GACCGATTTf CCGGTCCGCAGGACCGAT CTGGGCCAGGTTCA 245 

„, N i mi ill ill i i i hi i 

251 TGCTQGOATGQTGGTCGGCACGACTACTACTGTCCCCGGCACCACTGCGA 3 00 
246 GGGACTGGCCaaaaACGTGATGAGCTTTCGCOGAATACCOTATGC A 2 91 

Ml I II Nil III I IN |"" 

301 CCGTCAGCGAGTTCTTGQGCGTTCCTTTTGGCGCCTCTCCQACACQA.TTT 350 

292 G CO CCGCC GG TG GG CGGG CTG CGTTGGAAG CCGCCCC AACACG CC CQQ C C 341 

« UNI M I III MM MM M Ml I 

351 GCQCCTCCTACTCG'TCCCGTCCCTTGGTCAACGCCTTTaCAAaCCACTGC 400 
342 CTGQaCGGGCGTTCGCCCCGCCACCCAATTTaaCTCCGACTGCTTCGaca 391 
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I llll I I I II I II I I 

401 ATATGGTCCAGCATGCCCTCAACAATTCAATTACCCCGAAQAACTCCara 4 50 
3^2 CGGCCTATCTTCGCAAAGGCAGCCTCGCCCCCGGCGTGAGC 432 

lllll I II II I I II I II 

451 AOATTACGATGGCCTGflTTCAATACACCGCCCCCGTCAGGTGGTQAAAGT 500 

ml*** 

433 GAGGACI'GTCTTTACCTCAACGTATGGGCGCCGTCAaaCGCTAAACCCGG 4 B 2 

mum ii iiiiiiii mm iiii ii i i 

501 GAGGACTGCCTGAACCTCAACATCTACGTCC . . . CAGQAACTGAGAACAC 547 
4B3 CCAGTACCCCGTCATQGTCTGGGTCTACGGCGGCGGGTTCaCCXaaCGGCA 532 

i i minim in i inn in m ii 

548 AAACAAAGCCGTCATGGTTTGaATATACGGTGQAGCGCTGGAATATGGTT 597 
53 3 CGGCCGCCATGCCCTACTACGACGGCGAGGCGCT. . . TGCGCGACAQGGC 579 

I llll IIIIIIII II II llll 

5 9 G QGA ATTCATTCGACCTTTACGACGGQGCT AGTTTCGCAGCCAATCACiaAT 64 7 

i * * * • 

SBO aTCGTCGTGGTGACGTTTAACTATCaGACGAACATCCTGGGCTTTTTOGC 62 9 

III llll Mill I lllll I IIIIIIII Mill I II 

646 QTCATCQTCGTGACCATCAACTACAOAACQAACATTCTflGGGTTCCCTQC 697 

63 0 CCATCCTGGTCTCTCGCGCGAQAGCCCCACCGGAACTTCGGGCAACTACG 679 

III II I III I I II I 

696 TGCCCCTCAGCT TCCAATAACACAOCOAAATCTGQ 732 

• • ■ » * 

6B0 GCCTACTCQACATTCTCQCCGCTCTTCGQTQQGTQCAGAGGAACQCCCQC 723 

I I II HI III I lllll III I III I 

73 3 GGTTCCTAQ ACCA AAGGTTTaCTTTaGATTaaQTACAaCGQAACATCGCA 782 

i ■ ■ ■ • 

730 GCCTTCGG AGGGGAOCC CQ G CCGAGTG ACQ GT CTTTQQTGAATCG G CCGG 779 

lllll II II II II I II II I Mill I II II 

783 GCCTTTGGCGGTGATCCTCGAAAGGTGACAATATTTGGGCAGAQTGOGGG 832 

» w » • ■ 

7fl0 AGCGAGCGCGATCGGACTTCTGCTCACCTCGCCGCTGAGCAAGOGTCTCT 829 

I II III Ml I II II II III I II 

B33 GGGCAG AAG TGTCG ACQ T CCTCTTG ACQ TCTATG CCAC AC AACCCAC CCT 6 62 

■ • * • * 

B 3 O TCCGTQGCGCTATCCTCGAAAQTCCAGGGCTQACaCGACCGCTCGCGACG 079 

llll I II III Ml I II II I II 

883 TCQ3AGCAQCAATCATGGA . . .QTCCGGTGTGGCTAACTACAACTTCCCC 929 

• * 1 I ■ 

680 CTraCCXJACAGCGCCTGCCTCGQaCGAGCGCC'rCGACaCCGATCTTTCGCG 929 

I II Ml III I I II II I 

930 AAGGGAGATTTGTCCGAACCTTaQAACACCACTGTTCAAGCTGTCAACTG 97 9 

» ■ * * t 

93 0 ACTGCaCTCQACCaACCCAGCCACCCTGATaGCGCGCGCCGACGCGGCCC 97 9 

I I llll I III I I Ml III 

980 TACCACCAGTATCGACATCTTGAGTTGTATGAGAAGAGTCQATCTCGCCA 102 9 

• • ■ • * 

9BD GCCCGQCATCGCGGGAGCTQCQCAGGCCGCGTCCGACCGGACCaATCGTC 1029 

II l I II llll ll 

1030 C^CTGATGAACACGATCOAGGAACTCGGACTTGGGTTTGAOTACACGTTO 1079 

p . * • , 

103 Q GATaGdCATGTGCTGCCGCAGACCaACAGCGCGGCaATCaCGGCGGGaCA 1079 

II I II M llll III I II I 
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1080 GACAACOTAACaaTTaTQTACCGTTCTQAAACGGGTCQCACQAOTCiaTaA 1129 
10 BO GCTGGCGCCGGTTCGGQTCCTaATCQaAACCAATGCCaACGAAQQCCaCa 1129 

i ii i ii i ii ii mi ii in mi ii i 

1130 CATTGCTCGTGTACCTGTTCTCGTCGQGACGGTQGCCAAC^ACGGACTTC 117£> 

i • ■ ■ * 

113 0 C C TTCCTCGGG CGCGCG CCGATGG AG ACQ CCAO OGQ ACT ACCAAG C CTAT 1179 

III II I I I II I I I II 

1180 TCTTrGTCCTCaaaGAGAATGACACCCAAaCATATCTCGAGGAGGCAATC 1229 

f 4 ■ ■ * 

11BO CTG G AGGCQ CAG TTTGG CGACCAAG C CGCCGCCGTGG CGGCGTGCTAXCC 1239 

III II llll I I I II II 

1230 CCGAATCWjCCCOACCTTTACOAQACTCTCCTTaaAGCATATCCCATTClQ 1279 

* f • * ■ 

1230 CCTCGACGGCCGQGCCACGCGCAAGGAAATQQTCQCGCGCATCTTCGGCG 1279 

I l| I 1(11 I II MM Ml II 

12 BO ATCCCCAGGGATCGGATCGCCTCAAGATCAaA'PTGCGGCCATTGAGACCG 1329 

■ - 4 * * 

12B0 ACAATCAGTTCAATCOQQOaaTCTCQQCCTTCTCGGAAGCGCTTGTGCGC 1329 

I llll I I I I I I 

1330 AGGTAAGATTCCAGTGTCCTTCTGCGATCGTGGCTCAGGACTCCCGGAAT 13 79 

i • * * * 

133 0 CAGGGCGCGCCCGTOTGaCQ^ATGAGTTCAACaaTAATACCGAGGGTafl 1379 

I III II Mill II I Mill I III I 

13 8 0 CGGGaTATCCCTTCTTGaCaCTACTACTACAATGCQACCTTTGAGAATCT 1429 

* * i * * 

13 BO AAGAGCGCCGGCTACCCACGGAGCCGAAATTCCCTACGTTTTGGGGGTQT 1429 

I II II I III lllll II 

1430 OGAQCTTTTCCCTGGQTCaSAAGTGTACCACAOCTCTGAAGTCGaaATaG 1473 

1430 TCAAGCTCGACGAaTTGGGTCTGTTCGATTaGCCGCCCGAGGGGCCCACG 147 9 

I I I I I II II I I I II II Ml I 

14 60 T. . . GTTTGGCACGTATCCTGTCGCAAQTGCGACCGCCTTGGAGGCCCAG 1526 
1460 CCCGCCGACCGTaCGCK3GGCCAACTGAW3TCCTCCaCCTGaaTCC . . . . 1525 

III II Ml II Ml Ml M 

1527 ACGAGCAAATACATGCAGGGTGCCTGGaCGGCCTTTGCCAAAAACCCCAT 1576 

• * I i • 

1526 GGTTCGCCAAGAATGGCGACCCCGCCGGGGACGCCCTTACCTGGCCTGCC 1575 

I IM I III II I I II lllll 

1577 GAATGGQCCTGGGTGGAAACAAaTGCCGAATGTCGCGGCGCTTaaCTCAC 1626 

■ ■ » • ■ 

1576 TATTCTACGGGCAAGTCQACCATQAC ATTCGGTCCCGAGGGCCGGGGGGG 1625 

llll l I I I II I I ll 

1627 CAGGCAAAGCC^TCCAGGTTtmCGTCTCTCCAOCQACAATAGACCAACGA. 1676 
162 6 QGTGGTGTCGCCCGGACCTTCCATCCCCCCTTGCGC . GGATGGCQCCAAG 1674 

III I II I II I Ml II lllll II 

1677 TGTGCCTTGTACACGCATTATTATACTGAGTTGGGCACAATCGCQCCGAQ 1726 

i » i • i 

1675 QCGGGOTCIACGCCGTCGACGATGGCGTaAOGACGaTCGAOGCGATGTTOT 1724 

I II llll II II 

1727 GACATTTTaAGGACCAGGGTATTGTACCTACAGCGGGTTCGGAAAAGGAa 1776 

1725 CGATCTGGAGTCCGCGGCQCCTCGATTTPCGTCGTCTCCaaCGGTCAGAC 1774 

inn in ii ii i ii 

1777 GTATCTaCTaTCAATTTGCCGCCAGCCATCATTGAAGAGTGCTGAAATTT 1026 
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1775 GAACGCCCCAGTTCCATCCACACAGT 18 00 

I I I Mil III I 

IB2 7 CATQGGGQAATATCGATCCATGCTCACATTAGCQCTTTTGQAAQATGQAC 1076 
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Sequences are 16 (Exopji.tala) and 28 (Rhinocladiella) 



414 + 50 & 4fi4 divergent nucleotides in total 
seq 2fl As 1BQ3 tit long 
1803-464 = 1339 

1319/1603 = 74.34 identity over the full length of geq id 28. 



1 ATGQCACTTGCACCQAGCTACATCAATCCCCCAAACCTCGCCTCCCCAGC 5D 

* • V ■ • 

51 AGCJGTATTCCCACGTCGQCQTAGGGCCAAACCSQAQQGAaaTATQCQACAA 1QQ 
101 TAQCTGCSACAGATTaCrACAAaACGCTrCGGCCGTGACAGACCCTQCCTAC 15 0 

r * * w t 

151 GAQAAACAGGTTGCCCAAGCATTCGCCAACCTCCGAGCTTGTCTTGCTGC 2 DO 
?0X AQTTGGAGCCACTTCAAACGAC^TTACCAAGGTCyiATTACTACATCGTCG 250 
251 ACTACAACCCQAGCAAACTCACCaCAATTGGAGATQGQCrGAAGGCTACC 300 

***** 

301 TTTGCCCTTGACAGGCTCCCTCCTTGCACGCTGGTGCOAQTQCCGGCCCT 3SO 
35 3, GGCTTCACCTGAATACCCCTTTGAaGTTOATGCCACaocaCTGGTTCCAG 400 
1 GACAACaTTGCGGACQTGQTAGTGGTaGaCaCTGGC 36 

IIMNIIHIIIIi MI-VIMI llllllllll 

401 GACACTCAACCCGAaACAATGTTGCaaACGTGGTCGTGGTGGQCGCTGGC 450 

■ t » m w 

3 7 TTGAacaGTTTGGAGACGGCACGCAAAGTCCAGGCCGCCGGTCTGTCCTG B6 

llllllllllllllllllllllllllllllllllhlllll lilinil 

4 51 TTGAGCOaTTTGGAGACGGCACGCAAAaTCCAGGCTGCCGGaCTGTCGTG SO0 

***** 

87 CCTCa\rrCTTGAGGCGATGGATCGTt3TfteGGGaAAAaACTCTGAGCGTAC 136 

'i ii IIIIIIIIIIIIIIIIIIIII--HIII imiifiiimm 

501 C CT CO TTCTTG AG G CGATGG A^'CG TGTGGGOOOAAAGACTCTG AGCG TAC 550 
137 AATCGGGTCCCGGCAGQACGACTATCAAGGACCTCGGCGCTGCGTOGATC 106 

. IIIIIIIIIIIIIIIIIIII'IIIIIMMIIIIIIIIIIIIIIHIIII 

SSI AATCGGGTCCCaaCAQC3ACGGCTATCAATQACCTCGaGGCTaCaTGGATC 60Q 

» ■ - . . 

187 AATGACAGCAACCAAAGCGAAGTATGCAGATTaTTTGAAAGATTTCATTT 236 
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IIIIIMIimillill II III IIIIIIMI Mill 

$ 0 X AATGACAQCAACCAAAGCOAAQ'rAT^CAA^TrA^TTCAAAQiVTTTCAT 



T 650 



237 GGAGQ G CQAG CTCCAQ AQQ ACQ ACTpGOAAATTCAAT CCATCAAQCACAAQ 286 

lllllllllillllllllllllll IIIMIIIMIIIIIIIIDIIIII 

£51 GGAGGGCQAGCTI'CCAGAGGACGACCGGAAATTCAATCCATCAAQCACAAG 700 



267 ACGGTACAACCACTACAGCTCCTTATGGTGACTCCUTGCTGAQCQAGGACI 336 



lllllllllillllllllllllll 



l limilllHiimi 



701 ACGOTACAACCACTACAGCTCCTTATGGTGATTCCETGCTGAGCGAGGAG 750 



337 GTTGCAAGTGCJACTTQCOGAACTCC't'C.CCCGTATCfGTCTCAGCTQATCGA 3 86 

ii iiiii mi '.'iiiiiimirim minimum 

751 GTTaCAAGTQCACTCGCGQAACTCCTTCCCGCATGGTCTCAGCTGATCQA 800 



3B7 AGAGGATAGCCTTCAAGACCTCAAGacaAGCCCTCAGGCGAAGCGGCTCG 436 

IIIIIU|KIII:.llllll:,lllllllilllllll lllllll : lllll 

BOl AGAGGATAGTGTTG AAG ACCCCAAGGCGAGCCCTC AAGCGAAGGAGCTCQ 950 



437 ACAGTGTQAaCTTCGCaCACTACTGTGAGAAGGAACTAAACTTGCCTGCT 486 

l!llllllllllllll:'lllllllllll]MMIi.!ll)''IIMIMII 

851 ACAGTGTGAGCTTCaCACACTACTGTGAGAAGGATCTAAGCTTGCCTGC'r 900 



-107 GTTCTCGGCGTAGCAAACCAGATCACACGCGCTCTGCTCGGTGTQGAAQC 536 

lll)l!)MU : llllllllli|||jlllirll'lllllljllUMIIM 

901 GTTCTCGGCGTqGCAAACCAGATCACACGCGCTCTGCTCGGTGTGGAAGC S5Q 



537 CCACGAGATCAGCATOCTTTTTCTCACCQACTACATCAAGAGTGCCACCG 5B6 



miiiiiiiiiii ii nimiiimi iiiiiiiiiiiiu 

9S1 CCACGAGATCAGCATGCTTTTTCTCACCQACTACATCAAGAGTGCCACCG 10 Q0 



S 3 7 aTCTCAGTAATATTTTCTCGGAGAAGA AAGACGGCGGGCAGTATATGGG A 636 

lllllllllllllClllKIMIIIIIIIIII'IIIIIMIIIIIIII 

10 Ql aTCTCAGTAATATTGTCTCGGATAACIAAAGACGGTGGGCAGTATATGCGA 10 BO 

* « « • | 

63 7 TGCAAAACAGGTATGCAGTCGATTTGCCATGCCATGTCAAAGGAACTTGT 686 

iiiiiiiiiiiiiiiiiiiii:,iiiiiiiiiiiiiiiniiiiniiiii 

1051 TGCAAAACAGGTATGCAGTCQCTTTGCCATGCCATaTCAAAaGAACTTGT UOQ 



68? TCCAGGCTCAGTGCACCTCAACACCCCCGTCQC^GAAATTGAGCAGTCGG 73 s 

mmiimimn iimiiiiiiiiirjiiiiiummii 

1101 TCCAGGOTC^GTQCACCTC^CACCCCCGTCQCjDQAAATTGAGCAG'rCaa 1150 

• t 4 v * 

73 7 CATCCGflCTGTACAGTACGATOGGCCTCGGGCGCCGTGTTCCaAAGCAAA 786 

iiiiiiiuiimiiimiiiiiiiiiiim'iiiiiiiiiiii:iu 

1 1 5 1 CATCCGGCTGTACAGTACGATCGGCCTCGGGCGGCGTGTTCCGAAGTAAA 1200 

■ • ■ • 

70 7 AAGGTGGTGGTTTCGTTACCGACAACCTTGTATCCCACGTTGACA^TTTC 836 

iiiiiiiniiiiiiiiiiiiiiiiiiiiiii mini u. nun 

12 Ql AAGGTGGTOGTTTCGTTACCaACAACCTTGTATCCCACCTTGATATTTTC 12 SO. 
B37 ACCACCT2TTCCCGCCGAGAAGCAAQCATTGGa3GAAAAI^CTATGCTGa 886 

( II 1 1 1 1 1 1 1 ) 1 1 ! I ! I ( M 1 1 1 M I ( r i I ( M . 1 1 1 ( l : i 1 1 Li II I M ( 

1251 ACCACCTCTTCCCGCCQAGAAGCAAGCATTGGGTGAAAAATCGATCGTGG 13 00 
BB7 GCTACTATAGCAAGATAGTCTTCGTATGGGACAAGCCGTGGTGGCSCGAA 93 S 

immmiiimMmmimmimiii 



Received from < 919 420 2260 > at »3 12:16:110 PM [Eastern Daylight Time] 



MAY. -08' 03 (THU) 12:10 



ALSTON k BIRD 



TEL: 919 420 2260 



13 0 X GCTACTATAGCAAGATAGTCTTCGTATGOGACAAGCCaTOGTGlQCGCGAA 13 50 



93 7 CAAGGCTTCTCGGacaTCCTCCAATCQAQCTaTGACCCCATCTCATTTQC 906 

IIIIIIIMIIIIIIIIII1IIIIIIIIIIIIIIMIIIIIIIIIIIIII 

1351 CAAGGCTTCrCGGGCGTCCTCCAATCGAGCTG'I'GACCCCATCTCAnTGC 14 00 



987 CAGAGATACGAGCATCGACGTCGATCGACAATGGTCCATTACCTGTTTCA 1036 

IIIIIIIUIIIIIIIII Ifllllll IIIIIIIIIHIIIIIIIIIII 

1401 CAGAGATACCAGCATCGAAGTCGATCGGCAATGGTCCATTACCTGTTTCA 1450 



1037 TQQTCOGAGACCCGQG1ACGGAAGTGGTCOCAACAGTCCAAGCAGGTACGA 1066 



lllllllllll 



IIIIIIIIIMIIIIIIIII 



14S3 TGGTCGGAGACCCGGGACGGAAGTGGTCCCAACAGTCCAAGCAGGTACGA IS 00 



II 



1087 CAAAAGTGTGTCTGGGACCAAjCTCCGCGCAGCCTACGAGAACGCCGqaaG 1136 

imiii ii iiiiii ! '|imiiiiii ii mi iiiiniiiiiiiiiiii 

1501 CAQAAQ TCTGTCTGQ AAC CAA CTCGG CG C AG CCTACGAGAACG CCGGGGC 15 BO 



1137 CCAAGTCCCAGAGCCGGCCAACGTGCTCGAAATCGAGTGGTCGAAGCAGC 1196 

IlillDIIMIIIIIIIIIIIIIIIMII I IIIIIIIIIMIIIIII 

1551 CCAAGTCCCAiMCCaGCCAACGTaCTCaAqATCGAaTGGTCaAAGGAGC 1600 



1187 AGTATTTCC AAGGAaC'TCCOAacaCcqTCTATGaGCTaAACGATCTCA'SC 1236 

Mill IMMIIIIMMMM .Mlli:i,li li Mil -I Mil .1 

1601 AaTATTTCCAAaaAQCOOCaAGCQ^CQTCTATQQGCTQAACTQTOTCAAC 1650 

■ • * * t 

1237 ACACTQQOTTCQG CO CTCAGAACGCCGTTCAAGAGTGTTCATTTCGTTGQ 1266 

IMIIMII llllll IIMIMMIIMM|: ; MIMIMI llllll 

1651 ACACTGQOTTCGGCGCTCAGAACGCCGTTGAAGqGTGTTCATTTCaTTOG 1700 

• l t * t 

12 S 7 AACGGAGACGTCTTTAOTTTGGAAAGGQTATATGGAAGGGQCCATACQAT 1336 



III 



III IMMMMMMIMMMMMMMIIMI! 



1701 AACGGAGACGTCTTTGQTTTaGAAAGGGTATATGGAAGGGG CCAT ACGAT 1 7 5 0 



1337 CGGGTCAACGAGGTGCTGCAGAAGTTGTGGCTAGCCTGGTGCCAflCAGCA 1396 

MIMM .11111. lllllllllll IIIIIIIIIMMIMIIIMIII 

1751 CaGaTCAGCGAGGCGCTGCAGAAGTTGTGGCTAGCCTGGTGCCAGC!AGCA 1800 



1337 TAG 13B9 

III 

1301 TAG 1803 
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